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TUBERCULOSIS IN HIROSHIMA
Since 1947, the Atomic Bomb Casualty Commission, a joint American
and Japanese research effort, has been engaged in an epidemiologic study
of the populations of Hiroshima and Nagasaki, Japan. Particular emphasis
has been placed on the search for relationships between radiation exposure
and the prevalence of human disease. In a report by Hollingsworth,' the
aims of the Commission and important information gathered during the
first 12 years of medical survey were summarized. Studies concerning the
relationship of radiation exposure to genetic change, growth, aging,
leukemia, and neoplasms are in progress.
The (American) Joint Commission for the Investigation of the Atomic
Bomb in Japan, aided by Japanese clinicians and pathologists who worked
in the bombed cities directly after the bombings, made a detailed study of
the earliest radiation effects on the exposed individuals.' One of the
striking observations made during the several weeks immediately follow-
ing the explosions was the correlation between extent of radiation exposure
and severity of acute infection among those exposed. In otherwise un-
injured individuals who developed fulminant acute infections, destruction
and suppression of hemopoietic tissues, including bone marrow and
lymphatic structures, were associated with proximity to the hypocenter of
the explosions.
Adverse effects of large amounts of total body radiation on the organ-
ism's resistance to bacterial infection have long been a matter of interest
to scientists. Taliaferro and Taliaferro reviewed the experimental data on
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this subject.8 Suppression of hemopoietic and lymphoid functions in the
production of antibodies and the decreased mobilization of phagocytes are
thought to be the factors responsible for the increased susceptibility of
animals to acute infection following irradiation.'5
The immunologic response of the individual to bacteria producing
chronic infection differs in many ways from that elicited by bacteria
TABLE 1. PREVALENCE OF ALL FORMS OF TUBERCULOSIS IN 1950-1952 MEDICAL
STUDY EXAMINATION, BY AGE, SEX AND ExPosTRE STATUS
Exposure status
Age at Exposed Nonexposed Results of
exam. No. vith Per No.with Per X'-tests for
Sex ination Total no. Tb. cent Total no. Tb. cent exposure
Males 10-19 - - 2 1 50.0
20-29 142 22 15.5 159 15 9.4 N.S.
30-39 116 24 20.7 145 20 13.8 N.S.
40-49 184 28 15.2 241 41 17.0 N.S.
50-59 216 21 9.7 155 23 14.8 N.S.
60+ 128 18 14.1 115 13 11.3 N.S.
Total 786 113 14.4 817 113 13.8 N.S.*
Females 10-19 - 2
20-29 429 32 7.5 414 28 6.8 N.S.
30-39 243 23 9.5 279 35 12.5 N.S.
40-49 286 26 9.1 238 21 8.8 N.S.
50-59 201 20 10.0 151 12 7.9 N.S.
60+ 117 4 3.4 119 8 6.7 N.S.
Total 1276 105 8.2 1203 104 8.6 N.S.*
* Individual age group tests Combined.
N.S. = Not Significant (P > .10).
characteristically associated with acute infection. In tuberculous infections,
antibodies are produced and phagocytosis occurs, but the role of specific
factors in resistance to the disease have not been well defined.
Continuing clinical investigations are in progress within the matched
population sample for the Adult Health Study of the Japanese National
Institute of Health and the Atomic Bomb Casualty Commission (ABCC).
The present study was undertaken in Hiroshima to determine the prevalence
of tuberculosis among the Adult Health Study comparison groups and to
attempt to determine whether a radio-sensitive factor could affect re-
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sistance to development of clinical tuberculosis. In addition, the data
provided an epidemiologic view of tuberculosis in a modern, urban, indus-
trialized Japanese community.
MATERIALS AND METHODS
The review of tuberculosis in Hiroshima was conducted at ABCC and
the major portion of the material was gathered from the Adult Health
TABLE 3. COMPARISON OF RADIOLOGIC EXTENT OF TUBERCULOSIS IN EXPOSED
AND NONEXPOSED PATIENTS, 1950-1952 MEDICAL STUDY
Exposure
Exposed Nonexposed Results of
Per Per X'-testsfor
Radiologic extent No. cent No. cent exposure
Males
0) Not pulmonary 5 4.4 2 1.8 N.S.
1) Minimal 46 40.7 53 46.9 N.S.
2) Moderate 44 38.9 39 34.5 N.S.
3) Far advanced 8 7.1 6 5.3 N.S.
4) Hilar and parenchymal calcifications 10 8.9 13 11.5 N.S.
Total with tuberculosis 113 100.0 113 100.0 N.S.t
Females
0) Not pulmonary 4 3.8 4 3.9 N.S.
1) Minimal 59 56.2 54 51.9 N.S.
2) Moderate 22 21.0 20 19.2 N.S.
3) Far advanced 6 5.7 6 5.8 N.S.
4) Hilar and parenchymal calcifications 14 13.3 20 19.2 N.S.
Total with tuberculosis 105 100.0 104 100.0 N.S.t
t Individual age group tests combined.
N.S. = Not significant (p > .10).
Study,7 the current medical survey program which has been in operation
since July 1958. This program includes the systematic and periodic exami-
nation of Hiroshima atomic bomb survivors and comparison groups,
matched for age and sex. The entire sample, as defined on the basis of the
supplementary schedules for the 1950 Japanese National Census and other
censuses, numbered about 13,700 subjects; of these, 10,368 were examined
and the data are reported. This number is 82 per cent of the 12,700 who
survived to the examination period 1958-1960, and 88 per cent of the
16"
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11,744 survivors who still resided in Hiroshima. A smaller, but similarly
composed group of about 4,000 individuals was studied between 1950-1952,
and the characteristics of tuberculosis were likewise examined in this
sample.
The Adult Health Study population sample is divided into four com-
parison groups. Persons in Groups 1 and 2 were within 2,000 meters of the
hypocenter of the explosion. Individuals in Group 1 gave histories of
acute radiation symptoms in the period immediately following exposure,
but Group 2 subjects reported no radiation symptoms. Group 3 is com-
posed of survivors who were 3,000-3,999 meters distant from the hypo-
center. They are believed to have been exposed to little or no direct irradia-
tion.8 Group 4 represents those who were not in Hiroshima at the time of
the disaster, but who entered subsequently. They differ from the other three
groups in that they did not experience direct exposure to irradiation or
the immediate disaster effect of the bombing. The composition of the
smaller 1950-1952 Medical Study sample was, in general, similar to the
later Adult Health Study sample, except that there was no group compar-
able to the distally located Group 3 of the Adult Health Study. The data for
these subjects were gathered from detailed histories and physical, laboratory,
and roentgenograph examinations at ABCC.
The information pertinent to the tuberculosis survey was gathered by
examination of the chest roentgenograms and the clinical data obtained
at the time of the initial clinic visit. All roentgenograms were interpreted
by the ABCC Department of Radiology and each abnormal chest film
was reviewed again by one or both of the authors. Known history of
tuberculosis including pulmonary and extra-pulmonary lesions, chemo-
therapy, family history of infection, objective evidence of diabetes mellitus,
and other relevant information was obtained from the individual clinical
records. The diagnosis of tuberculosis was made in patients whose chest
films revealed infiltrates, cavities, and other lesions characteristic of
pulmonary tuberculosis, regardless of the presence or absence of a history
of an earlier diagnosis. Patients found to have parenchymal calcification
on chest X-ray or documented extra-pulmonary tuberculosis were also
included. An evaluation of the activity of the pulmonary lesions was not
attempted since only films from the initial clinic visit were examined. The
pulmonary cases were classified according to the National Tuberculosis
Association criteria of extent of disease, i.e., minimal, moderate, and far
advanced.! Radiologic evidence of pleural disease alone, with or without
170
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history of pleurisy, was not considered sufficient evidence for a diagnosis
of tuberculosis.
Information concerning radiation history is not available in the clinical
records, and the exposure status of each patient was not known at the
time of the clinical evaluation. Data on exposure status were obtained
after final tabulation of the clinical information, and there was no oppor-
tunity for knowledge of exposure to influence the clinical diagnosis.
RESULTS
Tuberculosis and exposure to ionizing radiation: Various possible rela-
tionships of tuberculosis to exposure to irradiation were tested in the
persons seen in 1950-1952 and in those examined in 1958-1960 (Tables
1-4). The only difference of note was a tendency toward higher prevalence
of parenchymal calcifications in Group 1 of the Adult Health Study sample.
Prevalence of tuberculosis: The prevalence of all forms of tuberculosis
in men and women combined was 10.7 per cent in the groups examined
in 1950-1952 and 12.8 per cent in 1958-1960 examinations (Tables 5, 6).
In each period, tuberculosis prevalence was much higher in men, 14.1
per cent against 8.5 per cent in women in the earlier period, and 16.8
per cent in men vs. 10.5 per cent in women during the later period. No
striking age trends were seen in females of any group. For males in the
1958-1960 group, however, there seemed to be a greater incidence at the
higher ages, particularly for moderately advanced or far advanced
pulmonary tuberculosis.
The remaining observations were derived from the 1958-1960 data on
the Adult Health Study group.
Pleurisy: About 13 per cent of individuals of both sexes with minimal,
16 per cent with moderate, and 20 per cent with far advanced pulmonary
tuberculosis gave histories of pleurisy as an early symptom of infection.
Histories of pleurisy were much more common among individuals who
reported occurrence early in life (51%o for those 19 years or younger at
onset) than among patients with later onset (25%o for those with onset
between the ages 20-29, 15%o, and 5%o among those with onset between
30-39, and over 40 years of age respectively). The figures for males and
females are similar for past histories of pleurisy.
Extra-pulmonary tuberculosis: Histories of extra-pulmonary tuberculosis
(excluding pleurisy) among all patients with tuberculosis were con-
siderably greater in females (10.3%o) than males (5.6%o). The age trend
172
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was similar to that noted for pleurisy, but less pronounced. Extent
of pulmonary disease did not vary significantly in relation to history of
extra-pulmonary tuberculosis. The most common sites of extra-pulmonary
involvement were bone, lymph nodes, and peritoneum, in that order, among
the males. In females, bone involvement was also most common, followed by
peritoneal and lymph node tuberculosis.
Patients with pulmonary tuberculosis and histories of pleurisy did not
have other extra-pulmonary involvement more often than those without
histories of pleurisy (6.4% vs. 5.5% in males, and 10.6%o vs. 10.2%o for
females).
Chemotherapy: When all forms of tuberculosis are combined, only 20.0
per cent of the patients had received chemotherapy. More than half of the
patients with far advanced disease (34/65), a third of those with moderate
(117/358), and an eighth of those with minimal disease (85/699) had
been, or were being, given specific anti-tuberculous chemotherapy. About
half of the treated groups had taken drugs for more than 6 months, very
few for more than 12 months.
Bacteriologic studies: Sputum or gastric aspirate cultures were studied
for acid fast bacilli for 41.6 per cent of the Adult Health Study patients
who had been diagnosed as tubercular. No positive cultures were seen
in 33 patients with minimal disease who had received chemotherapy for
more than 6 months. Tubercle bacilli were found in 57 per cent of 25
treated patients with far advanced disease.
Diabetes and tuberculosis: About one per cent of this group of patients
with tuberculosis had diabetes mellitus. There did not appear to be a
relationship between extent of tuberculosis and presence or evidence of
diabetes.
Prevalence of tuberculosis in patients with family histories of tuber-
culosis: In males having two or more infected family members, prevalence
of tuberculosis seemed high in almost all age groups, but did not differ
statistically from the rates in men of the same ages who had no family
histories of tuberculosis (Table 7). Among females, however, in every
age group the prevalence of tuberculosis was much greater among those
claiming multiple family incidence of the disease than among those who
did not; the difference was highly significant. Among those with multiple
family contacts, the rate of infection for males actually was less than
that for females, but in those who denied such contact, or who reported only
a single family contact, the rate for males far exceeded that for females,
174
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with a relation the same as that in the general population without regard
to family history of tuberculosis.
Occupation and tuberculosis: The highest tuberculosis rates for em-
ployed males and females between the ages 30-59 were observed in sales
and service workers, while farmers, lumbermen and fishermen showed
TABLE 7. PREVALENCE OF TUBERCULOSIS IN RELATION TO AGE, SEX, AND
FAMILY HISTORY, 1958-1960, ADULT HEALTH STUDY, HIROSHIMA
Tuberculosis in Tuberculosis in 2
No family history of Tb. 1 member or more members
Ageat No. Per No. Per No. Per
exam. examined No. cent examined No. cent examined No. cent
Males9
10-19 218 3 1.4 25 1 4.0 5 -
20-29 427 43 10.1 77 9 11.7 22 5 22.7
30-39 625 106 17.0 81 17 21.0 19 4 21.1
40-49 508 107 21.1 83 14 16.9 29 3 10.3
50-59 676 125 18.5 115 21 18.3 25 4 16.0
60-69 548 102 18.6 79 14 17.7 21 5 23.8
70+ 183 44 24.0 28 10 35.7 9 3 33.3
Total 3185 530 16.6 488 86 17.6 130 24 18.5
Females
10-19 263 5 1.9 37 6
20-29 716 62 8.7 118 5 4.2 14 5 35.7
30-39 1438 182 12.7 259 29 11.2 49 16 32.7
40-49 935 74 7.9 216 36 16.7 48 8 16.7
50-59 1155 124 10.7 211 23 10.9 50 11 22.0
60-69 629 70 11.1 111 16 14.4 17 3 17.6
70+ 257 16 6.2 30 3 10.0 6 1 16.7
Total 5393 533 9.9 982 112 11.4 190 44 23.2
the lowest prevalence rates (about 15%o vs. 10% for both sexes combined,
respectively). Unemployed males aged 30-59 demonstrated an extremely
high prevalence of tuberculosis (about 32%o), probably reflecting unem-
ployment because of tuberculosis. A particularly high turberculosis rate
was noted in males working in stone, clay, and glass (47.8%o).
DISCUSSION
A cooperative population and facilities for diagnostic roentgenography
made possible an estimate of the prevalence of tuberculosis in the Adult
175YALE JOURNAL Of BIOLOGY AND MEDICINE
Health Study population in Hiroshima. Less than 5 per cent of those who
were asked to report for examinations failed to comply. All the films
in the present study were read by at least two physicians. As has been
noted in the past, the accuracy of recognizing abnormal films in large
numbers of roentgenograms increases with the number of independent ob-
servers reading the films.'0 Recognition of parenchymal pulmonary lesions
characteristic of tuberculosis was the requisite for the diagnosis in all
pulmonary cases. Further corroboration was obtained by a review of the
clinical information available. Tuberculin skin testing might have aided
in excluding some of the doubtful cases. However, because more than 60
per cent of all Japanese are tuberculin reactors," the yield apparently
would not justify the time and material necessary to perform this operation
in the large group examined.
The relationship of irradiation to resistance to infection has been
the subject of considerable study. Shilo" noted among different mammalian
species that susceptibility to a variety of infective agents was markedly
increased following X-ray, y-ray and fast neutron radiation. Infection
was a major cause of mortality in animals exposed to nearly lethal whole
body ionizing radiation. Raffel," Talmage" and Cronkite' have also
reviewed this problem.
In experimental animals death following irradiation occurs from hemor-
rhage or septicemia from gram negative and related bacteria. An early
experiment using mice inoculated with bovine tubercle bacilli indicated
that those having been irradiated suffered an earlier mortality than those not
exposed.'7 However, irradiated non-inoculated, and irradiated sham-inocu-
lated controls were not included in the study and early demise may well
have been due to infection by other organisms. Similar criticisms may be
offered to qualify conclusions drawn from other experiments employing
guinea pigs inoculated with urine from human subjects with renal tuber-
culosis.'8
Later, in 1918, reports of studies done with guinea pigs inoculated with
pure cultures of human tubercle bacilli failed to demonstrate an apparent
increased susceptibility of irradiated animals to tuberculous infection."'
We were unable to find reports of any recent experiments in which ir-
radiated animals were given infection with tubercle bacilli.
In Hiroshima in the immediate post bomb period it is quite possible that
tuberculosis as well as other bacterial infections was responsible for some
of the deaths. No data are available on this point and even if they were it
would be difficult to separate the role of irradiation from important factors
176
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such as poor living conditions, crowding, malnutrition and lack of sani-
tation that were prevalent at the same time.
This study was a retrospective assessment of the possible role of
irradiation on the prevalence of tuberculosis in survivors of the Hiroshima
A-bomb. No evidence was found to suggest that large amounts of ionizing
irradiation at the time of the bombing influenced the prevalence or
severity of tuberculosis in the survivors after 1950.
In Japan, as in other modern nations interested in solving problems of
public health, Vital Statistics have shown a decline in the death rate due to
tuberculosis.' Between 1900 and 1934 the mortality rate was 200 per
100,000 population per year. In 1936 and during the next 10 years, there
was a slight increase in the death rate, but after 1947, the rate had a
tendency to gradually decrease. In the years after 1951, the rate declined
sharply, until, in 1958, it was as low as 39.3 per 100,000 population.
From the figures on the death rate due to tuberculosis in the United States,
it was evident that although the trend of the Japanese figures was similar,
the Japanese rate in 1958 compares with that observed in America
between 1935-1940.' Before this recent great decline in the tuberculosis
death rate in Japan, one remarkable feature was the extremely high
rate among those aged 15-29 years. The death rate in this group has
decreased remarkably, more rapidly even than the decline in the general
population. Although this higher death rate due to tuberculosis was seen
to be shifting away from those in the younger groups, relatively increased
rates were noted in middle-aged and elderly people.
In most countries where such data have been collected, the tuberculosis
mortality and morbidity rates have been roughly parallel, and Japan was no
exception. In 1953, the Japanese Ministry of Health and Welfare conducted
a sampling survey of widely scattered areas in Japan.' The prevalence of
all forms of tuberculosis (in both sexes combined) was noted to range
from a low of about 14 per cent in young adults with a gradual increase
to about 30 per cent in elderly individuals. In Hiroshima, in both study
periods reported here, the prevalence of tuberculosis was observed to be
significantly higher among males, but there was no striking age trend in
either sex in the 1950-1952 group. In the group studied eight years later,
between 1958-1960, though the rates and sex differences were generally
similar to those of the earlier sample, the disease significantly increased
among the elderly males. This apparent limited increased morbidity, only
lately obvious, corresponded to the sex differences in American morbidity
rates.' In the United States, tuberculosis mortality and morbidity were
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higher in elderly males, probably reflecting modern chemotherapy and a
longer lifespan. In Hiroshima, a greater percentage of the elderly with
evidence of tuberculosis were apparent in the 1958-1960 sample as com-
pared with the earlier group studied. The advent of anti-tuberculosis
chemotherapy probably accounts for the increased longevity of those
infected early in life.
The pleural involvement frequently encountered in tuberculosis probably
should not be included in the same category as most other extra-pulmonary
infection. Although pleurisy can be a sequela of hematogenous dissemi-
nation of tubercle bacilli, it is probably more often a result of contamina-
tion via the pulmonary lymphatic system. When it is diagnosed at
its onset, pleural tuberculosis is frequently noted to be a complication of
the disease in the young, at that time in life following closely the develop-
ment of the primary focus which is apt to be peripheral, drainage
proceeding through the pleural lymphatics to the hilar lymph nodes.'
This pathway gives ample opportunity for infection of the pleura early in
the pathogenesis of the disease, and probably accounts for the large
number of those with tuberculosis in Hiroshima giving histories of
pleurisy at a young age. Also of some importance in the development of
pleurisy in those with tuberculosis is extension of contiguous infection
from the lung to the pleural space. More extensive pulmonary disease was
associated with a higher frequency of a history of pleurisy in the
Hiroshima population. A large autopsy survey revealed more evidence of
pleural disease in those classified as having died of tuberculosis than
in those dying of other causes but having tuberculosis in their back-
ground,' suggesting also that pleural involvement is probably a result of
late, advanced pulmonary tuberculosis as well as primary, minimal disease.
Diagnosis of extra-pulmonary tuberculosis among the Hiroshima resi-
dents was largely retrospective and often based on historical evidence not
available to examination. However, the statistics were similar to those
compiled by the Japanese Ministry of Health and Welfare,' which re-
ported a prevalence of 0.7 per cent of all forms of tuberculous extra-
pulmonary infection in the general population. In that study also, a high
proportion of tuberculosis of bone and joints was noted. Extra-pulmonary
lesions were most often observed in the young, shortly following the
development of a primary pulmonary infection when resistance to rein-
fection was still low. The frequent diagnoses of bone and joint, lymph
node, and peritoneal infections may have reflected ease of diagnosis as well as
actual prevalence. Females were observed to be more susceptible to pen-
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toneal infection than males. This may have been a result of surface
spread from metastatically infected and undiagnosed tuberculosis of the
endometrium of the uterus and Fallopian tubes.
In the Hiroshima population, those giving histories of pleurisy did
not show higher prevalence of other extra-pulmonary disease. This differed
from the experience of Roper and Waring' who observed that 21 per cent
of soldiers with pleurisy and effusion followed for 5 years developed
relapse with extra-pulmonary tuberculosis.
Among diabetic patients increased susceptibility to severe and fulminant
tuberculosis has long been observed and commented upon in the United
States and in England.`~Prevalence and severity of tuberculosis are
reported to be increased in patients with diabetes. In a group of diabetic
patients studied in Hiroshima (from the Adult Health Study population
which participated in this tuberculosis study) the prevalence of tuber-
culosis was similar to that in the general population, and unusual severity
or extent of infection was not noted.'6 Japanese diabetic patients were re-
markable in that complications such as acidosis and ketosis were exceedingly
rare, even among the untreated, regardless of blood sugar levels. The
association between diabetes mellitus and tuberculosis in Hiroshima was
no more than would be expected by coincidence. Lack of evidence sug-
gesting predisposition of diabetics to infection with tuberculosis may have
been a reflection of the benign nature of diabetes in Japan.
When family influences were studied in the epidemiology of tuberculosis
in Hiroshima, sex differences were notable. A markedly elevated prevalence
of tuberculosis was observed among all females residing in families having
more than one member with tuberculosis. This finding was especially
exaggerated among the younger females. Similar observations have been
made in the United States." '6 Apparently males and unrelated household
members have less risk of developing tuberculosis at home than females,
but the reason is not clear.
The only notable relationship between occupation and tuberculosis was
the extremely high rate tabulated among males working with stone, clay,
and glass. Such workers are likely to develop silicosis and the high
tuberculosis rate probably illustrated the well-known predisposition of
patients with silicosis to infection with tuberculosis.
Modern methods of diagnosis and treatment of tuberculosis are em-
ployed in Japan and efforts have been made to increase public awareness
of the hazards of undiagnosed tuberculosis. Despite the fact that utilization
of the chest roentgenogram for screening purposes has become routine in
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many business organizations, tuberculosis is often not diagnosed until
late in its course. Various surveys conducted throughout Japan have
illustrated that between 50-80 per cent of those with radiologic evidence
of pulmonary tuberculosis on screening had no previous knowledge of
their disease.l"' Probably as a result of the insidious nature of the
symptomatology of tuberculosis and a still underdeveloped public aware-
ness of the importance of early diagnosis, only 20 per cent of those with
tuberculosis in the Hiroshima study had received any specific chemotherapy.
Fewer patients with minimal disease gave histories of having received
chemotherapy than did the patients with extensive disease. The few with
minimal tuberculosis who were treated for more than six months uniformly
produced negative AFB cultures. The data in this study would give the
impression that positive cultures for acid fast bacilli are more common
in tuberculosis patients receiving chemotherapy. Such a conclusion is not
valid but a reflection of delayed diagnosis and institution of treatment.
Another factor probably contributed to the decreased efficacy of anti-
tuberculous chemotherapy. As elsewhere in the world, a large percentage
of the Japanese receiving tuberculosis therapy are treated as outpatients."
It has been observed in America, as well as in Japan, that an alarmingly
large number of those treated on an ambulatory basis for tuberculosis
failed to maintain prescribed drug regimens and many remained culture
positive.
Tuberculosis as a major public health hazard is on the wane in most
parts of the world. In the gradual elimination of tuberculosis as an im-
portant cause of illness and death, Japan is considerably ahead of many
countries, particularly those in the Far East. As the urgency of early
diagnosis is more widely and uniformly appreciated and practiced, a con-
tinued decline in tuberculosis as a major cause of illness in Japan can be
expected.
CONCLUSION
The prevalence of tuberculosis was determined in the Adult Health
Study of the Atomic Bomb Casualty Commission in Hiroshima. In the
1958-1960 sample 16.8 per cent of the men and 10.5 per cent of the women
were found to have tuberculosis on a retrospective review of chest films
and clinical records. Radiation exposure was not related to prevalence or
radiologic extent of disease. Although it is quite possible that an increase
in tuberculosis might have been present in the irradiated survivors of
Igo
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the immediate post bomb period, no such trends are noted in the follow-
up of the present survivors.
Other factors investigated in this study included the prevalence of
pleurisy, extra-pulmonary tuberculosis and diabetes. Bacteriologic studies,
chemotherapy and occupational correlations were discussed briefly.
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CORRECTION
An error appeared on page 18 of Volume 36 (August 1963) in "Epidemiology of
Poliomyelitis and Allied Diseases, 1963," by Dorothy M. Horstmann. The sentence
should have read, "Payne' and Paul' have presented analyses of the history of polio-
myelitis in various parts of the world in which it has been shown that when the infant
mortality falls to a level of 70-80/1,000, epidemics of poliomyelitis are likely to make
their appearance."
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